The background correction method proposed by the author [Meng (1992). J. Appl. Cryst. 25,[646][647] has been applied to small-angle scattering data from aged Cuv3Sn6NiaP15 metallic glass. The scattering intensities observed from an as-quenched sample were used for the background correction of the intensities observed from an aged sample, after correction for the volume fraction of the crystalline phase that occurred in the aged glass. The corrected intensities satisfied Porod's law. ~))
Alexopoulos et al. (1965) 0.65 (5) 220 (8) 293 Sedivy & Sichova (1967) 0.83 (4) 200 (4) 300 Linkoaho (1971) 0.81 (3) 195 (4) 300 Pathak & Shah (1979) 0.82 (3) 199 (4) 300 Kashiwase (1979) 0.76 (3) 206 (4) 300 Vega et al. (1980) * Not corrected for TDS.
The present TDS-corrected B value for Ta is 0.31 (1) A 2, which corresponds to a Debye temperature O of 246 (5) K, which is in good agreement with X-ray diffraction results of Behr et al. (1983) 
The same set of scattering data for Ta was also analyzed by the conventional independent integrated intensity method. The integrated intensity for each reflection was determined by summing the counts point by point across the Bragg peak and subtracting the background on either side. These integrated intensities were converted to the structure factors using the standard relation (Bacon, 1975) . The Debye-Waller factors were then determined from the least-squares fit to the line In (Fobs/Fcalc) = constant -B sin20/22. The TDS-corrected values were B = 0.33 (1) A, 6} = 238 (4)K, which are in agreement with the values determined by the Rietveld refinement procedure.
In the present study, more accurate values of thermal parameters with small errors are determined. These values are in good agreement with the values determined by the X-ray diffraction method. Furthermore, in the case of Ta, the B value determined by the conventional integrated intensity method was found to be in agreement with those determined by the Rietveld refinement procedure.
Introduction
In small-angle X-ray scattering (SAXS) experiments, background correction is important because the validity of Porod's law (Porod, 1951) is sensitively affected by the background error. In the traditional method of background correction, the X-ray intensities recorded when the sample is placed in front of the first slit is taken as the background scattering of the sample. The SAXS intensities thus obtained, however, do not often obey Porod's law, and the present author proposed a new method involving the observation of scattering intensities from an amorphous state of the sample (Meng, 1992) . In this paper, this method of background correction is applied to SAXS data from metallic glass.
Experimental
Ribbons of metallic glass Cuv3Sn6Ni6P15, 35 mm long, 10 mm wide and 0.03 mm thick, were aged at 473 K in silicon oil for 4 h. The conditions for the SAXS experiment were the same as those described in the author's previous paper (Meng, 1992) . traditional method. It is seen that only the circles give plots conforming to Porod's law at high s values:
(2)
It can be concluded that there are sharp boundaries between the crystalline phase and the amorphous phase in the sample studied. For the aged sample, K'p = 5.8 × 10-2 nm-3 was obtained from Fig. 3 .
The specific inner surface, Sp, can be obtained by using K, (Meng & Wang, 1990) .
Background correction
The method of background correction used in this paper involved the following steps:
1. Recording the SAXS intensities, JQ(s), scattered from an as-quenched amorphous metallic glass sample.
2. Aging the quenched sample under the required conditions and recording SAXS intensities from the aged sample, J(s), with the same conditions as those used for the quenched sample.
3. Calculating the volume fraction, c, of the crystalline phase present in the aged sample.
4. Calculating the background-corrected intensity, J~(s), using
(1) Results Fig. 1 shows wide-angle X-ray diffraction (WAXD) patterns of the as-quenched sample and the aged sample. It can be seen that the as-quenched sample is in an amorphous state and the aged sample has a crystalline-amorphous two-phase structure. The volume fraction of the crystalline phase was calculated using the method proposed by Meng & Wang (1990) and evaluated to be c = 0.15.
In Fig. 2 are shown SAXS intensity curves of the as-quenched sample and the aged sample. The intensity J(s) is not corrected for background. Fig. 3 shows s3j~(s) plots against s for the aged sample, here s = 2 sin 0/;. 0 = t/2, e being the scattering angle, and 2 is the wavelength of the X-rays. The circles are data points calculated from intensities Jl(s) corrected for the background using the above proposed method, while the triangles are calculated from intensities corrected using the corrected for the background by the method proposed in this paper (circles) and the intensities corrected for the background measured when the sample is placed in front of the first slit (triangles).
Discussion
The intensities scattered from the as-quenched sample include contributions from the scattering caused by thermal fluctuations, which were frozen when the material was cooled rapidly (Walter, Legrand & Luborsky, 1977) , the parasitic scattering of the slits, air scattering and the scattering caused by other nonuniformities in the sample. In the region where Porod's law is valid, the scattering caused by the thermal fluctuation makes a dominant contribution. This scattering is still present in the aged sample and adds to the scattering by the crystallineamorphous two-phase structure, although the former scattering is reduced by the presence of the crystalline phase.
To reveal the crystalline-amorphous two-phase structure in the aged sample, the method proposed by the author (Meng, 1992) , in which the scattering from the as-quenched sample is taken as background for the scattering of the aged sample, is now modified to estimate the correction for the volume fraction of the crystalline phase. An error is discovered in the author's previous publication (Meng, 1992) . In equation (3), p. 647, the brackets [ and ] should be deleted and the correct form should be J(s) = (k'/s3)(1 -27rZs2E2/3).
Introduction
The incorporation of solvent molecules is an integral part of protein X-ray crystallographic structure retinement and serves to improve phasing and thereby the quality of the electron-density map. The structural roles of solvent molecules are also often interesting in their own right (Edsall & McKenzie, 1983) . The determination of solvent structure is, however, a time-consuming, iterative and largely mechanical process. The conventional determination of solvent structure starts with a protein structure for which most of the protein atoms have been located and proceeds in three steps: identification of positive peaks in a difference electron-density map; examination of the size, shape and local hydrogen-bonding pattern of each peak to decide whether to include it as a trial water molecule; and finally refinement of the protein with trial water molecules included to determine their thermal factors and stereochemical viability. The process is repeated until the investigator can find no more water molecules that satisfy a given set of criteria.
A single computer procedure ASIR (automatic solvent inclusion and refinement) has now been developed that incorporates every step of the conventional determination Journal of Applied Crystallography
